Does increased excitatory drive from the subthalamic nucleus contribute to dopaminergic neuronal death in Parkinson's disease?
Excitotoxicity has been suggested to play a pivotal role in the pathogenesis of Parkinson disease (PD). As subthalamic nucleus (STN) neurons express glutamate and are overactivated in parkinsonism, it seems that in PD dopaminergic (DA) neurons are under the influence of abnormally high levels of glutamate and consequently might be more vulnerable to neurodegeneration. To determine the contribution of the overactivated STN-SN pathway to the progression of PD, we studied the effect of prior unilateral STN lesion on the toxicity induced by subsequent administration of 1-methyl-4-phenyl-1,2,3,6, tetrahydropyridine (MPTP) to non-human primates. In animals from group 1, kainic-induced lesion of the STN was performed prior to the administration of MPTP whereas in animals from group 2, STN lesion was caused after animals had been chronically treated with MPTP. The lesion of the STN elicited a contralateral hemiballism in animals from group 1, and they developed an asymmetrical parkinsonism after being exposed to MPTP. The STN lesion produced an improvement in the contralateral parkinsonism and mild choreic movements in animals from group 2. Cell counting of tyrosine hydroxylase immunoreactive (TH-ir) cells was performed by stereology and showed a similar loss of TH-ir cells (approximately 85%) in the ipsilateral and contralateral SN to the lesioned STN. These data indicate that the surgical removal of the excitatory drive from the STN to SN neurons does not protect dopaminergic neurons against a chronic and extended toxic effect of MPTP and do not support the assumption that STN blockade might delay the progression of PD.